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Abstract:

Introduction: Heart rate variability (HRV) has been known as a measurable parameter of the cardiac autonomic
function. The cardiac autonomic innervation is heterogeneous and hence leads to different patterns of autonomic
modulation.

Aims and objectives: The main objective of the study is to analyse the heart rate variability in anterior and inferior
wall ST elevation myocardial infarction.

Material and methods: This cross sectional study was conducted in THQ Hospital, Pindi Ghaib during March 2019
to August 2019. The data was collected from 100 patients of both genders. All patients of anterior and inferior wall
ST elevation myocardial infarction only who got thrombolytic therapy with age range 30-60 of both gender were
included. Those patients who were not willing, autonomic neuropathy, thyrotoxicosis, hypothyroidism, diabetes
mellitus, renal failure, previous history of Ml, late presentation (after 24 hrs), cardiogenic shock, or known case of
valvular heart disease, ventricular arrhythmia or atrial fibrillation, second or third degree AV nodal block, frequent
PVCs (10/min), bigeminy or trigeminy and cerebrovascular accident were excluded.

Results: The data was collected from 100 patients of both male and female. Patients with NSTEMI were older than
those with STEMI, and presented more often history of hypertension, previous Ml and coronary revascularization
procedures, and clinical signs of metabolic syndrome. Patients with NSTEMI had greater number of critical coronary
stenoses, revascularization was more often incomplete, and such patients presented more often with symptoms of heart
failure on initial admission to the coronary care unit.

Conclusion: It is concluded that there is no difference among the heart rate variability indices in different type of Ml,
age group and gender.
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INTRODUCTION:

Heart rate variability (HRV) has been known as a
measurable parameter of the cardiac autonomic
function. The cardiac autonomic innervation is
heterogeneous and hence leads to different patterns of
autonomic modulation. The normal pattern of
autonomic modulation is altered in the case of
myocardial infarction, the pattern of alteration is not
uniform, and it depends on the infarcted wall or region
of the heart. This altered autonomic modulation starts
within a few hours after the acute event [1]. In ST-
segment elevation myocardial infarction (STEMI)
patients, cardiac  autonomic  modulation is
predominantly characterized by activated sympathetic
and withdrawn parasympathetic activity in the early
hours after STEMI. It is worth mentioning that this
autonomic modulation shows a difference according to
the location of the infarction, with the
inferior/posterior/right ventricular infarctions showing
a more pronounced vagal/vaso-depressive response
while the anterior infarctions showing a more
pronounced sympathetic response [2].

However, the effect of treatment of the acute MI
whether by fibrinolysis or primary percutaneous
coronary intervention (PCI) has not been adequately
studied regarding its effect on recovery of the normal
pattern of autonomic cardiac modulation [3]. The
importance of this point arises from the effect of the
autonomic modulation on contributing to reperfusion
injury and arrhythmias such as non-sustained
ventricular tachycardia [4].

An anterior wall myocardial infarction also known
as anterior wall MI, or AWM, or anterior ST segment
elevation M, or anterior STEMI occurs when anterior
myocardial tissue usually supplied by the left anterior
descending coronary artery suffers injury due to lack
of blood supply. When an AWM I extends to the septal
and lateral regions as well, the culprit lesion is usually
more proximal in the LAD or even in the left main
coronary artery. This large anterior myocardial
infarction is termed an extensive anterior [5].

The first clinical evidence that one measure of heart
rate variability (HRV), the standard deviation of all
normal RR intervals (SDNN), was a powerful
predictor of cardiac mortality after an acute
myocardial infarction (AMI) was given by the wide
longitudinal study by Kleiger et al in 1987. Since then,
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marked abnormalities of various parameters of HRV,
indicating profound derangement of the cardiac
autonomic system, have been often described after
AMI and have been confirmed to be reliable predictors
of poor long-term prognosis [6].

Aims and objectives

The main objective of the study is to analyse the heart
rate variability in anterior and inferior wall ST
elevation myocardial infarction.

MATERIAL AND METHODS:

This cross sectional study was conducted in THQ
Hospital, Pindi Ghaib during March 2019 to August
2019. The data was collected from 100 patients of both
genders. All patients of anterior and inferior wall ST
elevation myocardial infarction only who got
thrombolytic therapy with age range 30-60 of both
gender were included. Those patients who were not
willing, autonomic neuropathy, thyrotoxicosis,
hypothyroidism, diabetes mellitus, renal failure,
previous history of M, late presentation (after 24 hrs),
cardiogenic shock, or known case of valvular heart
disease, ventricular arrhythmia or atrial fibrillation,
second or third degree AV nodal block, frequent PVCs
(10/min), bigeminy or trigeminy and cerebrovascular
accident were excluded. Those who required
cardiopulmonary  resuscitation  during  Holter
monitoring or problem in computer processing
(difficult analysis due to signal artifact, sinus beat
15%, and recording.

Statistical analysis:

The data was collected and analysed using SPSS
version20.0. All the values were expressed in mean
and standard deviation.

RESULTS:

The data was collected from 100 patients of both male
and female. Patients with NSTEMI were older than
those with STEMI, and presented more often history
of hypertension, previous MI and coronary
revascularization procedures, and clinical signs of
metabolic syndrome. Patients with NSTEMI had
greater number of critical coronary stenoses,
revascularization was more often incomplete, and such
patients presented more often with symptoms of heart
failure on initial admission to the coronary care unit.
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Table 1: Main data of patients, reported for the whole group and for patients with ST-elevation myocardial

infarction and non-ST-elevation myocardial infarction

All patients STEMI NSTEMI P P>
Age, yr 63.5+12.1 61.3+12.5 67.4+£10.4 <0.001
History and cardiovascular
risk factors
Known diabetes, n (%) 82 (25) 45 (22) 37 (31) 0.055
Abnormal glucose 106 (32) 68 (33) 38 (32) 0.733
metabolism, n (%)
Hypertension, n (%) 238 (73) 134 (64) 104 (88) <0.001
Smoking habit, n (%) 106 (32) 81 (39) 25 (21) 0.001
Family history, n (%) 179 (55) 111 (53) 68 (58) 0.367
Previous CABG, n (%) 26 (8) 7(3) 19 (16) <0.001
Previous PCI, n (%) 43 (13) 13 (6) 30 (25) <0.001
Previous AMI, n (%) 60 (18) 21 (10) 39 (33) <0.001
Previous stroke, n (%) 11 (3) 5(2) 6 (5) 0.193
Total cholesterol (under 124.3+26.0 123.4 £ 26.3 125.8+ 25,5 0.424
treatment), mg/dL
Metabolic syndrome, n (%) | 204 (62) 124 (60) 80 (68) 0.011
BMI 27.2+4.3 26.9+3.7 27.9+5.2 0.090
AMI characteristics
Anterior, n (%) 171 (52) 138 (66) 33 (28) <0.001
Inferior, n (%) 86 (26) 66 (32) 20 (17) 0.003
Other, n (%) 69 (21) 4(2) 65 (55) <0.001
Coronary vessels with 2.05+0.85 1.94+£0.84 2.25+0.85 0.002
critical lesions, n
1-vessel disease, n (%) 105 (32) 75 (36) 30 (26) 0.014
2-vessels disease, n (%) 97 (30) 68 (33) 29 (25)
3-vessels disease, n (%) 124 (38) 66 (31) 58 (49)
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Coronary arteries treated by | 1.29 £ 0.82 1.34+£0.72 1.20+£0.97 0.141

PCl, n

Incomplete 151 (46) 87 (42) 64 (54) 0.031
revascularization, n (%)

Left ventricle ejection 47.2+£10.3 47.8+£9.2 46.4+£12.0 0.222

fraction, %

Patients with LVEF < 85 (26) 43 (21) 41 (35) 0.006
40%, n (%)

Patient with heart failure at 37 (11) 15 (7) 22 (19) 0.002
initial admission, n(%)

Time before Holter, d 16.2+9.6 15.6+95 17.4+9.8 0.117

Therapy at time of discharge

from hospital (number of

cases, %)

Aspirin 314 (96) 202 (97) 112 (95) 0.469
Clopidogrel 302 (93) 192 (92) 110 (93) 0.458
Warfarin 38 (12) 22 (11) 16 (14) 0.399
B-blocker 290 (89) 189 (91) 101 (86) 0.198
Ca-antagonist 38 (12) 18 (9) 20 (17) 0.022
ACE-inhibitor 264 (81) 180 (86) 84 (71) 0.001
AT-ll-antagonist 43 (13) 16 (8) 27 (23) <0.001
Statin 314 (96) 201 (97) 113 (96) 0.893
Diuretic(s) 140 (43) 75 (36) 65 (55) 0.001
HRV parameters

Mean heart rate, bpm 68.1+10.0 69.1+10.1 66.2 + 9.7 0.016

pNN50 10.1+12.0 9.5+ 10.5 11.1+14.3 0.245
Triangular Index 18.6 £ 29.9 19.6+44.4 17.0+ 26.6 0.567

SDNN, ms 105.7+39.1 105.7 £ 39.2 105.7 £39.2 0.990

SDNN day, ms 95.8+35.4 95.2 +£33.9 96.8 +£37.9 0.688

SDNN night, ms 103.5+41.0 102.8 +41.6 104.8 +£40.1 0.671
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DISCUSSION:

Heart rate variability is used to assess the balance
between vagal and sympathetic activity or autonomic
disturbances in the heart rate which leads to cardiac
arrhythmia and sudden death. In 1965 Hon and Lee
first time noticed that 10-12 fetal distress is associated
with change in heart beat intervals. HRV is accepted
as clinical test when it was 13 confirmed that it is one
of the strong and independent risk factor for cardiac
arrhythmias and sudden death especially after acute
myocardial infarction [7]. Sympathetic surge after 14
acute myocardial infarction is strong predictor of
malignant arrhythmias and sudden death while
parasympathetic activity has protective effect. Low
heart rate variability shows sympathetic over activity
which is one the powerful and independent risk for
malignant arrhythmias and sudden death after acute
myocardial infarction [8].

Previous studies referred to autonomic alterations in
STEMI patients with very few actually studying the
effect of revascularization on the pattern of autonomic
modulation. Vagal overactivity is well known to be
more frequent in inferior STEMI compared to
sympathetic overactivity in anterior STEMI, this can
be explained by the preferential distribution of vagal
afferents to the inferoposterior wall of the left
ventricle. Thus, the effect of revascularization whether
by primary PCI or by fibrinolysis is supposed to be
associated with different cardiac autonomic patterns of
recovery depending on the site of STEMI [9]. Primary
PCI offers the gold standard therapy by restoring the
flow in the IRA according to the guidelines of
treatment of STEMI, while its effect on restoring the
normal autonomic modulation pattern remains
unclear.

Lotze et al studied HRV changes using time domain
method, they showed that inferior STEMI treated with
thrombolysis showed an autonomic modulatory
pattern characterized by initial vagal hyperactivity
then followed by sympathetic predominance within
few hours [10]. In the case of anterior STEMI, the
autonomic modulation pattern is usually characterized
by a reduction of total variability, either after
fibrinolysis or revascularization by primary PCI [11].

CONCLUSION:

It is concluded that there is no difference among the
heart rate variability indices in different type of Ml,
age group and gender. Data from this study show two
major important results, first, that SA can detect
differences in cardiac autonomic modulation after
primary PCIl as an applicable and noncomplicated
method, and second that the pattern of autonomic
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modulation after revascularization by primary PCI
shows a predominant sympathetic activity in inferior
STEMI in contrast to a predominantly vagal
modulation in anterior STEMI.
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